Changing genetic world of IVF, stem cells and PGD. B. Polarities and gene expression in differentiating embryo cells and stem cells.
Novel genetic techniques in the later twentieth century led to new analytical methods for assessing the growth of embryos and stem cells and improve preimplantation diagnosis. Increasing attention to the nature of polarities in mouse and human embryos revealed the existence of an animal-vegetal axis in human oocytes and embryos. Combinations of meridional and transverse cleavage divisions, the latter due to spindle rotation, determined the unequal division of ooplasm to embryonic blastomeres. Blastomeres with differing functions were accordingly formed in 4-cell embryos, including founders of inner cell mass and trophectoderm. New forms of gene analysis led to the polymerase chain reaction, while fluorescence in-situ hybridization revealed astonishingly high degrees of heteroploidy in human embryos. Developmental genetics gained immense analytical power as cDNA libraries, microarrays, transcriptomes RNAi and other methods clarified the roles of hundreds of genes in pre- and early post-implantation embryos and stem cells.